METHOD FOR CORRECTING A DEFORMITY IN THE SPINAL COLUMN AND ITS 
CORRESPONDING IMPLANT 

This invention refers to a method for correcting a deformity in the spinal column 
comprising the steps of resecting part of the intervertebral disc with its ring, resecting the 
joints joining said adjacent vertebrae, resecting at least part of the spinal apophysis of said 
adjacent vertebrae, providing an implant to be inserted between said adjacent vertebrae, 
inducing the separation of only the vertebral edges of the anterior part of said vertebrae; 
wherein by means of other devices adaptable to the external parts of the spinal column, the 
vertebral plates are compressed against the supporting faces of the implant, wherein the 
vertebral plates, when standing on the supporting faces of said implant, form an open angle 
forwards, which vertex is adjacent to the union of the posterior vertebral edges, where said 
angle is bigger than the previously existing one. As a result of the interaction of the spinal 
implant located between the vertebrae and the compression apparatus, a predetermined 
correction of a deformity of the spinal vertebrae is obtained thus enabling the final fixation of 
the vertebrae with the use of implant material. 

Background of the invention 

a) Technique field 

This disclosure in general relates to surgical methods and implants used in the stabilization of 
the lumbar column for the treatment of intervertebral disc degenerations and for the correction 
of the thoracolumbar kyphotic deformity. 
Prior art description 

i) Surgical Techniques for Kyphotic Deformity and Lumbar Lordosis Correction. 



The expanded disease of the intervertebral discs in the lumbar column region causes a 
reduction in the normal curvature known as lordosis. Likewise, the need of stabilizing the 
spinal curvature may result from an operation on said region, specially when metal assemblies 
have been used without correcting the defect. Numerous cases result in an inversion of the 
spinal curvature thus producing a kyphosis. In these circumstances, it is necessary to correct 
the deformity in the spinal column in order to avoid the painful consequences and physical 
disability. 

As references to the prior art related to surgical techniques for the correction of the 
spinal curvature, we may mention the collection work by J. Van Royen and A. De Gast 
(Lumbar Osteotomy For Correction of Thoracolumbar Kyphotic Deformity in Ankylosing 
Spondylitis ' and A Structured Review of Three Methods of Treatment by Ann Rheum Dis 
1999; 58:399-406). 

J. Van Royen and A. De Gast carried out a search in literature in 41 articles published 

between 1945 and 1998. 

Three operative techniques have been described to correct thoracolumbar kyphotic 
deformity at the level of the lumbar spine: (i) opening wedge osteotomy, (ii) polysegmental 
wedge osteotomies, and (iii) closing wedge osteotomy. 

The average correction achieved with each surgical technique ranged from 37 to 
40 degrees. Loss of correction was mainly reported in patients treated by open wedge 
osteotomy and polysegmental wedge osteotomies. Neurological complications were reported 
in the three techniques. Moreover, Lumbar osteotomy for correction of TLKD is a major 
surgery. 

The aim of a spinal osteotomy is to restore both the patient's balance and the ability to 
see ahead to the horizon. In addition, the intervention aims to relieve compression of the 
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abdominal viscera caused by the chest cavity and the deformity, and improves diaphragmatic 
respiration as well. The spinal deformity in need of curvature corrections over 10° is mainly a 
combination of deformities such as a thoracic hyperkyphosis and stabilization of the lumbar 
lordosis. The kyphotic thoracolumbar deformity is best corrected by means of an osteotomy 
to improve the lordosis in the lumbar spine region since a correction in the thoracic region 
correction is limited by the ankylosis of the costovertebral joints. Furthermore, the overall 
correction is greatest when the intervention is performed at the lowest possible level of the 
lumbar spine. 

The opening wedge osteotomy technique involves two and three level osteotomies 
through the articular processes of L1.L2, and L3. Correction of the kyphotic deformity was 
achieved by forceful manual extension of the lumbar spine in an attempt to close the posterior 
wedge osteotomies. This manipulation caused disruption of the anterior longitudinal ligament 
creating an anterior monosegmental intervertebral opening wedge with elongation of the 
anterior column. 

Likewsise, a two-stage anterior opening wedge osteotomy for correction of kyphotic 
thoracolumbar deformities is also disclosed. The proffesional first removed the lamina of L2 
under local anaesthesia, followed two weeks later by an anterior release and resection of the 
intervertebral disc between L2 and L3. The anterior osteotomy was then wedged open and 
grafted with a bone block. Numerous modifications of this anterior openingwedge osteotomy 
have been described. The sharp lordotic angle and elongation of the anterior column occurring 
in this procedure were assumed to be associated with serious vascular and neurological 
complications. To avoid such complications, polysegmental posterior wedge osteotomies and 
closing wedge posterior osteotomies of the lumbar spine were introduced. 
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The polysegmental lumbar posterior wedge osteotomy technique achieves correction 
by multiple closing wedges of posterior lumbar osteotomies, including the interlaminar space 
and the original inferior and superior articular processes. This method gives a more gradual 
correction without rupturing the anterior longitudinal ligament . Posterior polysegmental 
lumbar wedge osteotomies, later added the use of internal fixation such as Harrington's rods 
and laminar hooks, and later transpedicular screws. 

In the monosegmental intravertebral closing wedge posterior osteotomy technique, the 
posterior elements of one vertebra, including the lamina, articular processes, pedicles, in 
combination with the posterior wedge of the vertebral body are resected. Correction is 
achieved by passive extension of the lumbar spine, thus closing the posterior osteotomy, 
which is also favoured by the formation of an anterior hinge. An internal fixation with wiring, 
metal plates or transpedicular fixation has been used to ensure immediate stability and rapid 
consolidation. 

The close wedge osteotomy is only performed in one level of the lumbar region for it 
is a technique that causes a division of the vertebral body into two parts. The bone wedge 
removed from the posterior zone is made by surgical tools and the little bone union remaining 
in the anterior zone of the vertebral body, more precisely in front of the bone wedge, it is 
abruptly broken or fractured when the osteotomy is closed by its posterior zone. In this way, a 
fracture line comprising all the perimeter of the vertebral body is produced. 

In the article by Denis F. "The Three Column Spine and its Significance in the 
Classification of Acute Thoracolumbar Spinal Injuries" Spine 1983; 8:817-831, the author 
classifies the spine traumatic injuries in four instability grades, for which the injured vertebral 
anatomic part is considered and four categories are found. The fourth category being the most 
unstable of all refers to the injury comprising the whole vertebral body and all the bone 



elements behind the vertebral body. Consequently, according to their characteristics, the 
closing wedge osteotomy (CWO) and the anterior closing osteotomy (ACO) (Prior art 1) 
would be within the scope of surgical proceedings for the total spine disruption, such as the 
spine fracture in the fourth grade of Dennis' classification. 

It becomes necessary to mechanically stabilize said mechanical instability until the 
fracture is healed by means of the bone bonding. In this way, two osteotomies are performed 
and the mechanical stabilization difficulties of the region are increased, there being a high risk 
of displacement of the fragments for having caused instability in two levels. Furthermore, 
there is also the risk that only one of the osteotomies is fixed while the other one remains 
unfixed. 

Moreover, said surgical technique is very aggresive there being a considerable blood 
loss as a consequence of the fracture that has been made, the vertebral bone is removed and 
the muscles fixed in that part of the vertebra are detached. It is also necessary that the patient 
be in a very good condition to try said technique since a considerable blood loss continues 
after the operation. 

The spine is shortened for the osteotomies are by substraction, that is to say that a 
posterior base osteotomy is removed. If the osteotomy were performed in two vertebrae of 
the same region, the shortening of the spine would be equal to the lenght of the base of both 
wedges, thus considerably increasing the morbidity of the proceeding and surgical risks as 
well. 

There exist no publications where the technique in two levels of a same spine region 
has been attempted. 

Articles "Transpedicular Decancellation Closed Wedge Vertebral Osteotomy For 
Treatment of Fixed Flexion Deformity of Spine in Ankylosis Spondilitis" by the authors 



Thiranont N. and Netiawichien P. Spine 1993, Dec; 18 (16): p 2517-22, disclose that the 
average correction achieved has been of 33°. This technique may only be carried out in only 
one vertebral segment by region of the vertebral column. The different techniques of 
vertebral osteotomies have shown technical incovenients and complications derived from the 
surgical technique itself due to the bone resection and the necessary mobilization of the trunk 
and lower extremities during operations. These circumstances are broadly commented in an 
aticle by Ki-Tack Kim et al, Clinical Outcome Results of Pedicle Substraction Osteotomy in 
Ankylosing Spondylitis With Kyphotic Deformity. Spine. March 15, 2002, Vol. 17, number 
6. 

Another publication by Kostuik J.P. et al. Combined Single Stage Anterior and 
Posterior Osteotomy For Correction Of Iatrogenic Lumbar Kyphosis. Spine 1988 Mar,13 (3) : 
p 257-66, refers to the need of resorting to two different interventions for the treatment of said 
deformities and the author's experience has achieved an average correction of 29°. Therefore, 
it is understood that the state in the art still requires important solutions in order to reduce the 
complications of vertebral osteotomies. 

For the purpose of this review, the operative technique of an anterior opening wedge 
osteotomy is referred to as open wedge osteotomy (OWO). The technique of polysegmental 
lumbar posterior wedge osteotomies is referred to as polysegmental wedge osteotomies 
(PWO), and the monosegmental posterior closing wedge osteotomy is referred to as closing 
wedge osteotomy (CWO). 

As result of the literature comparison made by the authors of the above-mentioned 
study , we may state the following: 
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These three techniques are in the field of major surgery. None of them could establish a 
predetermined correction angle. The three techniques require anterior or posterior plating 
such as Harrington 's rods and laminar hooks, or transpedicular screws. 

a) The OWO technique needs disruption of the anterior longitudinal ligament. Patients 
with aortic calcification, poor medical risks, and patients with ankylosed hips 
(untreated with total hip arthroplasties) are contraindications for this operation; risks 
of lateral translation, vascular complications and mechanical risks (instability and 
pseudarthrosis in opening osteotomies) and loss of correction have been reported 
especially in OWO and PWO, whereas, minimal loss of correction occurred in CWO; 
permanent neurological complications have been reported in OWO 

b) The PWO technique provides a more gradual correction without rupturing of the 
anterior longitudinal ligament. Full angular correction of the lumbar spine in PWO 
was not always achieved, thus resulting in a decreased correction or monosegmental 
correction. Loss of correction has been reported especially in OWO and PWO, 
whereas, a minimum loss of correction occurred in CWO. Permanent neurological 
complications have been reported in PWO. The PWO technique depends on the 
flexibility of the spinal discs, which are forced to expand perpendicularly. 

c) The CWO technique minimizes the risk of stenosis with radicular compression or 
traction if an important correction is performed. The monosegmental correction in 
comparison with the OWO technique is faster and easier, with less bleeding than with 
the OWO technique. The reduction of the vertebral mass increases the risk of 
instability and infection. There is a shortening of the spinal length at least at the 
posterior region. A loss of correction has been reported especially in OWO and PWO, 
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whereas a minimun loss of correction occurred in CWO. It may only be performed in 
only one vertebral segment by region of the vertebral spine and there is a detachment 
of the muscles that were fixed in the removed bone area. Likewise, there is a 
considerable continuous blood loss after the operation. 

Their conclusion was "This structured review of the literature concerning three methods 
of lumbar osteotomy for correction of thoracolumbar kyphosis deformity showed that 
reports are limited and provide scant informationon clinical data. Statistical analysis of 
the technical resulting data from these surgical methods was therefore not possible. 
Although the available data from the current literature suggest that CWO causes less 
serious complications and has better results, these data are not suitable for decision 
making with regard to which surgical treatment is preferable. 

Furthermore, there is a need for a generally accepted clinical score that encompasses 
accurate measurements needed for preoperative and postoperative assessment of the spinal 
deformity in these patients." 

ii) Surgical methods for vertebral fusion, implants and intervertebral cages. 

The number of spinal surgeries for the correction of the causes of low back pain has 
steadily increased over the last years. Most often, low back pain originates from damage or 
defects in the intervertebral disc between adjacent vertebrae. The disc can be herniated or may 
be suffering from a variety of degenerative conditions, so that in either case the anatomical 
function of the spinal disc is disrupted. The most frequent surgical treatment for these types of 
conditions consists in fusing the two vertebrae surrounding the affected disc. In most cases, 
the entire disc is removed, except for the annulus, by way of a discectomy procedure. Since 
the damaged disc material has been removed, something must be positioned within the 



intervertebral space, otherwise the space may collapse resulting in damage to the 
nerves extending along the spinal column. 

In order to prevent said disc space collapse, the intervertebral space is filled with bone 
or a bone substitute in order to fuse the two adjacent vertebrae together. In early techniques, 
bone material was simply placed between the adjacent vertebrae, typically at the posterior 
zone of the vertebrae, and the spinal column was stabilized by means of a plate or fixation 
systems with rods that immobilized the affected vertebrae. By means of this technique, once 
fusion of vertebrae occurred, the material used to maintain the stability of the segment 
became superfluous. Moreover, the surgical procedures necessary to implant a rod or plate to 
stabilize the level during fusion were frequently lengthy and complicate. 

It was therefore determined that a more optimum solution to achieve stabilization of 
an excised disc space consists in the fusion of the vertebrae between their respective end 
plates, most preferably without the need for anterior or posterior plating. 

There have been numerous attempts to develop an acceptable intervertebral implant 
that could be used to replace a damaged disc and yet maintain the stability of the disc 
interspace between the adjacent vertebrae, at least until a complete arthrodesis is achieved. 
These "interbody fusion devices" have taken many forms. For example, one of the most 
frequent designs is a cylindrical implant. These type of implants are represented by the 
patents to Bagby, U.S. Patent No. 4,501,269; Brantigan, U.S. Patent No. 4,878,915; Ray, U.S. 
Patent Nos. 4,961,740 and 5,055,104; and Michelson, U.S. Patent No. 5,015,247. In these 
cylindrical implants, the outer portion of the cylinder can be threaded to facilitate insertion of 
the interbody fusion device, as depicted in Ray, Brantigan and Michelson's patents. 
Alternatively, some of the fusion implants are designed to be placed into the disc space 
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between the vertebral plates. These types of devices are represented by the patents to 
Brantigan, U.S. Patent Nos. 4,743,256; 4,834,757 and 5,192,327. 

In each of the above mentioned patents, the transverse cross section of the implant is 
constant throughout its length and is typically in the form of a right circular cylinder. Other 
implants have been developed for interbody fusion that do not have a constant cross section. 
For instance, the patent to McKenna, U.S. Pat. No. 4,714,469 shows a hemispherical implant 
with elongated protuberances that project into the vertebral end plate. The patent to Kuntz, 
U.S. Patent No. 4,714,469, shows a bullet-shaped prosthesis configured to optimize a friction 
fit between the prosthesis and the adjacent vertebral bodies. Finally, the implant of Bagby, 
U.S. Patent No. 4,936,848 is spherical and preferably positioned between the spinal center of 

the adjacent vertebrae. 

Interbody fusion devices can be generally divided into two basic categories, namely 
solid implants and implants designed to permit bone ingrowth. Solid implants are represented 
by U.S. Patents Nos. 4,878,915; 4,743,256; 4,349,921 and 4,714,469. The remaining patents 
discussed above include some aspects enabling the bone to grow across the implant. It has 
been found that devices that promote natural bone ingrowth achieve a more rapid and stable 
arthrodesis. The device depicted in Michelson's patent is representative of this type of hollow 
implant which is typically filled with autologous bone prior to insertion into the intra-discal 
space. This implant includes a plurality of circular openings which communicate with the 
hollow interior of the implant, thereby providing a path for tissue growth between the 
vertebral end plates and the bone or bone substitute within the implant. In preparing the intra- 
discal space, the end plates are preferably reduced to bleeding bone to facilitate this tissue 
ingrowth. During fusion, the metal structure provided by Michelson's implant contributes to 
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maintain the opening and stability of the motion segment to be fused. In addition, once 
arthrodesis occurs, the implant itself serves as a sort of anchor for the solid bone mass. 

Another problem that is not addressed by the above prior devices concerns 
maintaining or restoring the normal anatomy of the fused spinal segment. Naturally, once the 
disc is removed, the normal lordotic or kyphotic curvature of the spine is eliminated. With the 
prior devices, the need to restore this curvature is neglected. For example, in one type of 
commercial device, the BAK device from SpineTech, as represented by the patent to Bagby, . 
No. 4,501,269, the adjacent vertebral bodies are reamed with a cylindrical reamer that fits the 
particular implant. In some cases, the normal curvature is established prior to reaming and 
then the implant is inserted. This type of construction requieres a considerable penetration 
depth of the cylindrical implant into the generally healthy vertebrae adjacent to the 
instrumented discal space. However, this over-reaming of the posterior portion is generally 
not well accepted because of the removal of the load bearing bone of the vertebrae, and 
because it is typically difficult to ream through the posterior portion of the lower lumbar 
segment where the lordosis is greater. In most cases, with the use of implants of this type, no 
effort is made to restore the lordotic curvature, so that the cylindrical implant is likely to 
cause a kyphotic deformity as the vertebra settles around the implant. This phenomenon can 
often lead to revision surgeries because the spine becomes unbalanced. 

The divergence angle between vertebrae that has been achieved by means of said 
procedures is very moderate, being in a range between 4° and 8°, as disclosed in a brochure 
from STRYKER Spine that has used Peek OIC material for spinal implants and Peek OIC 
cages in lordotic versions, available in 0°, 4» and 8» versions to be adapted to the lumbar 
lordosis. 
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Among the known intervertebral fusion methods wherein intervertebral devices are 
used there are US Patent No. 6,210,442B1 to Wing, referring to a cylindrical device which 
separates the vertebrae in a parallel way, US Patent No. 5,669,909 to Zdeblick and US Patent 
No. 5,683,463 to Godefroy, related to cylindrical-conical devices to be inserted between the 
vertebrae, which are separated with a little divergent angle. US Patents Nos. 5,443,514 to 
Steffee and 5,554,191 to Lahille relate to cuboid-sided devices, which once placed between 
the vertebrae, they separate them with a little angle between them. By way of example, said 
implants show that they may be used to separate vertebrae in a limited degree and 
consequently the correction achieved by the current devices that are inserted between the 
vertebrae is minimal and said implants cannot be used for important deformities in the 
curvature of the lumbar spine caused by the generalized disease of the intervertebral discs. It 
is bovious that these procedures are used to separate vertebrae but the curvature is not 
corrected in the usually necessary grades. 

From a medical point of view, Bradley K. Wiener and Robert D. Fraser (Spine- 
Volume 23- Number 5 - 1998- Lippincon-Raven Publishers) have made an excellent 
classification of the interbody cage devices in the article "Spine Update - Lumbar Interbody 
Cages", which is included in this specification as a way of reference. We request to have this 
article included as part of the specification. 

Intebody cage devices have been developed aiming to: (i) correct the existing 
mechanical deformation, (ii) provide stability to the segment until arthtodesis is obtained, (iii) 
provide the best possible enviroment for succesful arthrodesis, and (iv) achieve said aims with 
limited morbidity associated with the use of spinal cages. 

Regarding mechanical deformation, an interbody cage device should restore the disc 
height, place annular fibers in a normal tension, create lordosis through the segment, reduce 
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subluxed facets, obtain saggita. ba!ance through «he segment, enlarge the neuroforamina, 

space, and restore to normal to proportion of weigh, home tough the anterior column. 
With regard to mechanical stability, a interbody eage should provide immediate 

stiffness .o the segment, be able to withstand the applied vertica, loads, and provide adequate 

resistance to transferring and rotary forces in all directions. 

Regarding optimal environment for arthrodesis, it should include a complete 
disectomy so tha, no intervening tissue lies between ,he bone resion bed; a complete 
extirpation of the carti.aginous end-plate down to the healthy bleeding bone; preservation of 
the bone end-plate «„ mamtatn me structural integrity and discourage subsidence; use of the 
sm a,le S , cage size; use of imp,an, techniques; ptovision of compression through distracttve 
compression. 

As far as the classification of such devices is concerned, Wiener and Ftaser classify 
cages accoreingto their structured accordmgto.be way said structure hdps to achieve 
goals, and according ,„ the materials (and the way said materials helps ,„ achieve goals 
considering the bioiogic response, biomechanics and the possibility to show fusion by 
magnetic resonance or radiography). 

,„ view of the present state in the art, mere remains a need for a surgical method and 
an auxiliary device such as a cage and stabilizing devices, to achieve a spina, curvature 
co „ecfio»abovc.(.andnp K ,7^,preferab,eabou t 29. and foragreater correction about 
47-, mat releases or reduces compression on the rachidian nerves a, the foraminal area in 
te e cases of disca. degenerative disease, that reduces me knovzn adverse postoperative 
effects, that may prcstabfish an angular correction to be achieved after the surgery, that 
provides the best posstble environment for a successful arthrodesis and stability until 
arthrodesis is obtained, without distuptmg the anterior longitudinal ligament, and forcing or 
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removing the minimum number of discs, preferably only one disc. In comparison with rhe 
m „s. accepted merhod for correcting me spinal curvature, that is to say the close wedge 
osteotomy technique, the method of titis invention may be actually performed in two or more 
,evels of the same spine region, since tire intervention in tire intervertebral disc is easier, and 
has a less bleeding for no fracture of the vertebra, body is caused and only the intervertebral 
disc, which lacks blood vessels, is removed. 

For tire treatment of the disc degenerative disease, the surgical method developed 
herein and tire device of mis invention enable a great correction of the intervertebral angle 
similar to the one achieved by way of vertebral osteotomies but without resecting the 
vertebral body, without rupturing the anterior longitudinal ligament, without a major surgery 
and performing the procedure within the disc space beriveen tire adjacent vertebrae. This 
procedure carried on, between the vertebrae, more precisely within the disc space, allows for 
the simultaneous operation in two contiguous or separate disc spaces in the same spine region, 
obtaining in mis way a great correction of the spine curvature. Said correction cannot be 
reached by vertebral osteotomies since they may only be earned on. in only one level by 
spine region. 

The procedure of mis invention, contnuy to osteotomies, firstly expands the disc space 
by separating the vertebrae to their original state so that the spine is lengthened. This 
procedure opens the disc space from the front part when placing an anterior base wedge 
within said space. Therefore, it is a procedure mat causes an addition without removing 
anything as the above-mentioned osteotomies. 

A substantial difference with regard to the use of inrersomatio implants (cages) is the 
way of releasing rachidian nerves. In "Spine, Orthopaedic Knowledge Update" by the 
American Academy of Orthopaedic Surgeons, 1997, Chapter 7: "Spondylosis: Degenerative 
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Process of*. Aging Spines", fte par.icipa.ion of fte subluxarion of articular face, in ft. 
foramina shoeing is described, wherein fte penetiation of fte ,ower articular reduces fte 
space for fte norma, emergence of fte rachidian nerve due «o fte nearness of vertebrae 
secondary «o fte disc injury. Therefore, i. is essentia, for fte heatmen. of fte disc 
degenerative disease to release said nerve. 

As described herinabove in "Spine Upda.e-Lumbar Werbody Cages", said implants 
and fte meftod ftereof release fte rachidran nerve by separating fte vertebrae and precisely 
aiming » enlarge *e foramina, space and correc. fte articular face, subluxation, which is a 
necessary s«ep for releasing fte rachidian nerve roaming .hrough .he foramina! space. 
However, said separation of fte vertebra, bodies also sepam.es fte posterior edges of said 
vertebra, bodies so fta. said implan* canno. cause grea.er corrections of lordosis since ftey 
do no. allow a convergence of fte posrtor area of fte vertebral bodies. 

The uUersomatic meftod and implan. herein disclosed resort <o auofter sohrtion 
ftfferen, from fte mechanical correction described in relation wift cages m order «o obtain an 
tap ortan, lordosis correction. Said solution derives from fte release of fte rachidian nerve by 
nreans of an os.eo«„my, which removes fte mos, importan. reduction e.emen. from fte 
foramina when removing fte rop article of fte lower vertebrae so fta. fte subsequent 

emergence of fte rachidian nerve. Likewise, ftey provide enough space for fte rachidian 
nerve passage upon Cosing the osteotomy for fte approach of fte posterior vertebral bodies, 
thereb y determining a maximal correction of.be ang,e berween fte vertebrae and space for 

the rachidian nerve as well. 

,„ fte samepublication,,. is stated fta. fte purpose in fteuseof mremomatic implanrs 
„ luxation of fte articular face,. Therefore, i.s preservation is obvious. This asp*, of fte 
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surgical technique re.a,ed ■» the preservation of*, articular facets is in detriment to obtain a 
surgical field broad enough. This limitation has been noted in the literature about 
complications of the memod. On the co„«rary, the osteotomy method proposed facilitates the 
exposure of the nervous tissue ,0 me extent that said taught intervention enables the selection 
„, the penetration level of the implant into the disc space thereby obtaining optional variants 
even during the operation as described in detail below. 

The possibility of placing implants chosen from a set of different correction grades 

according to me needs of tire particular case, as opposed to the closing wedge osteotomy, 
which causes an ab.pt and aente break in the spine curvature for said kind of os«eo«omy is 
earriedon, in only one level and said aspect is no, desirable smee it is required matmespme 
has a harmonic curvature shape, regularly curved in aU its lengm. The method enaMes a 
correction according to the deformity of the disc spaces in particular, for which there are a 
variety of different implant sizes to be adapted to the particular need. 

The method requires the use of special intervertebra! implants, which axe the subject 
m a«er of this invention, and the addition of odter different spine fixation apparatus. 

After filing of our original application in Argentina, a new patent become available for 

which it deserves its study in regards .0 the present invention in order .0 avoid 
m is u„ders a ndingand,ofaci,iu,eex=mmeraualisy,Werefer.oBrya„-sU.S.pa K n, 

, 500 2% Bl that discloses a spina, implant substantially ree.angn.ar shaped base section that 
blades a nose section and a method ,0 use such implant. The present application describes 
and Calm a trapezoidal actnangle shape for its implant. Bryan, paten, says ,0 achieve certain 
.ordosia restoration by means of sloK tita, are conloured ,0 extend fiom the posterior tip 
abou, one ,hird or more of ,he lend, toward me an<erior tip of bom vertebrae, The present 
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invention achieves lordosis restoration by the angle of the trapezoidal shape. Bo. dre slots 
disclosed by Bryan's does no. preserve dre bone end-p.a.e ,o maintain dre structural integrity 
and discourage subsidence; moreover such cage is being supported by softbone within its 
crucial area. Of course Bryan's procedure should be forbidden for otheoporosis oases. 

These slots should be contoured by the surgeon with no means to ensure depth nor 
angle for such dots, and above drat, superior and inferior slots should he perfecrty pareUe. to 
allow the cage insertion without further damaging the vertebrae. And the surgeon shall rely 
jus. upon his or her artisan's skills. This mehrod may not ensure a predetermined lordosis 
correction that may vary upon the surgeon artisan's skills. 

There is another important inconvenience about the use of slots, and comprises the 
way of handling rachidian nerves. To counrour the slot corresponding to the superior 
vertebrae, the corresponding radichian nerve should he moved apart. It is well known in the 
state of the art and we have already medoned it above, mat a substantial difference with 
regard to the use of intersomadc implants (cages) is the way of releasing rachidian nerves. 
Radichian nerve tocared within the border of the superior vertebrae is vent difficult <o he 
moved a certain distance without damage, and mis fact is vital when choosing a cage and 
m edtod of insertion. Since no speoia! teenhique is disclosed in this respect, we undertand that 
the method invokes grea, risk of damage to the radichian nerve, considering the distance 
necessary to produce a slot and ro handle a coning instrument so close to the nerve. The 
merhod proposed in the present invention since is no. acting on me posterior vertebrae iace 
surface, does not need to move such radichian nerve. 

Bryan's paten, discloses serrated sides that are angled to prevent retraction as many 
other cage, But is we consider that Bryan's patent inchrdes slots that are angled to form an 
angie open to the anterior section of the vertebrae, due to mechanical compression of me 
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posterior portions of tire vertabtae, forces are directed from tire posterior portion .0 tire 
anterior portion, and conbary to retraction, we should expect tire cage to s.ide ,0 tire anterior 
section of the vertebrae. The present invention include serrated sides with a 'sea wave" shape 
that are angled to prevent to cage to slide » tire anterior portion of the vertebrae, since 

posterior section with mechanical compression. 

The completely closing of the posterior opening in the present invention is no. casual. 
Bryan's patent does not close the posterior opening and an open space like an 90 degree 
rot aded "8" is disclosed in pictures. This open sapce allows the invasion of healing tissue and 

provokes nerve adherence. 

Descriptions of the invention made through out the above discussion should be 
consider as part of the present embodiment description and no. jus. mere comment 

SUMMARY OF THE INVENTION 

,„ accordance witir me presen. disclosure, me invention provides a new and improved 
spina, device and the surgical method .hereof costing spinal deformities. 1. is a method for 
causing an increase in .he spine curvature by using a fish-shaped implant and said method 
consis.s in preparing the are* by means of the osteotomy on the articular apophysis and spine 
apophysis of both vertebrae, following a skimming line over tire area determined by the 
vertebtu edge corresponding to the affected intervertebral space; a wedge osteotomy on the 
spine apophysis of the lower vertebra, wherein the angle de.ent.ined by the cutting line of me 
spine apophysis of.be lower vertebra and the ending line of the spine apophysis of the top 
vertebra is an angle similar .o me correction angle that will be obtained between the two 
vertebra, bodies and corresponding to the angle formed by the upper and lower areas of the 
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implant. After that, the disc is removed and the intervertebral space is prepared to receive the 
implant. The implant is placed with its vertex towards the posterior area of the vertebral spine 
and the rounded area towards the anterior area of the vertebral spine, without protruding from 
the perimeter of the vertebral bodies, said vertex completely positioned in the posterior edge 
of the intervertebral space allowing the existence of a free space in the anterior area of the 
intervertebral space; a compression force of the vertebral bodies is then caused on the upper 
and lower areas of the implant, which is used as a fulcrum for this step so that an open angle 
is formed towards the anterior area of the vertebral column, being said the angle formed 
bigger than that previously existing; osteosyntesis material is placed and finally the vertebrae 
fixed with pedicular screws and osteosynthesis material is placed within the intervertebral 



are 
space 



The implant is basically a trapezoid or acute-angled isosceles triangle where the area 
opposite the vertex or shortest base is a rounded surface, according to a vertical and 
perpendicular plan section view of the implant and it could be defined as an isosceles 
trapezoid which longest base corresponds to a semicircumference; a horizontal and 
perpendicular section to the implant sides will show a curved surface representing about a 
quarter of the circumference as a basically rectangular-shaped end (shortest side); the top and 
bottom surfaces include protuberances capable of penetrating into the vertebral mass through 
the vertebral plates. Said protuberances having a triangular shape are curved and bent (as a 
sea wave) in order to increase the implant stability after having been inserted. The 
protuberances extend from the beginning of the vertex to the maximum height of the implant 
gradually reducing their size. 

The lateral view of the implant has a fish-like shape or water-drop shape and its rounded area 
would represent the fish head, the vertex protuberances would be the fish anal fin and the 
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protuberances on ft. -op and bottom areas would represent .he fish f,n, The implant 
comprises an ,nner hoUow vohrnte and ho,es on i.s surface whieh communicate with said 
ho „ow volume for the inserrlon of Ure osteosynthesis mareria, and ,o enable and facilitate .he 
osetosynthesis. The inrplan. fiarther includes a gap having a ring-shaped runne, which hole is 
on the posrerior surface or torn, surfaces ,o inuoduce .he appropriate tools .0 be handled 
from a posterior or lateral access. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Various preferred embodiments are described herein with reference ,0 rhe drawings wherein: 
HO A. Several vies of a modified version of the implan, after fding the origina. priority 
application. 

m 1 . Side view scheme of fire two adjacent vertebral bodies with nonnal intervertebral 
discs. 

FK3 2. Side view scheme of two adjacent vertebral bodies wirh a coUapsed intervertebral 
body. 

FIG. 3. Side view of two vertebrae with a coUapsed intervertebral disc and two os.eo.omy 
lines. 

FIG. 4. Rear view of two eontiguous vertebtae and the projection of the osteotomy lines. 
FIG. 4A. A teat view of two contiguous vertebrae and the osteotomy of the upper vertebra. 
FIG. 4B. Rear view of two contiguous vertebra and the osteotomy of the lower vertebra. 
FH. 5. Side view of two vertebrae wherein part of the intervertebra! disc, the joints and part 
of the spine apophysis have been removed. 

FIG. 6. Rear view of two contiguous vertebrae, wherein the joints and part of the spine 
apophysis have been removed. 
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FIG. 6A. Enlargement of the central region of Fig. 6. 

FIG. 7. Side view of mo contiguous vertebrae wherein an implant has been insert* between 
them together with two pedicular screws. 

HO. 8. Side view of one of.be embodiment of.be intervertebral implant herein described to 
be inserted between the vertebrae. 

FIG. 9A: Top view of a vertebral body, wherein the final position of two implants inserted by 

means of a posterior surgery and the cutting line BB are shown. 

FIG. 9B : Front view of two vertebral bodies, reconstruction along line BB wherein the 

relationship between two implants placed between both bodies is shown. 

FIG. 10: Side view of two vertebrae with an implant between them wherein an approach of its 

rear part has been produced and where they contact the spine apophysis. 

FIG. 11: Oblique view of the implant of Figure 8. 

FIG. 12: Top view of the implant of Figure 8. 

FIG 13: Oblique view of an implant to be inserted by a lateral surgery. 

FIG.14:Side view of an implant and the auxiliary tools for the insertion of said implant. 

FIG. 15:0blique view of an implant placed between two vertebrae and the corresponding 



tools. 
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DESCRIPTION OF THE INVENTION 

The surgical intervention herein propose* aims to deeomptess the raehidian nerves as 
Kapped as conseouenee of the deformity of the degenerative disc disease and to correct me 
flattened spine deformity, which is also a consequence of the disc disease. 

The natural state of a healthy disc is indicated in Figure 1, which shows a scheme of 
,w„ adjacent vertebra, bodies VI and V2 and its healthy intervertebral disc D, for which bom 
vertebrae VI and V2 keep separate forming an open angle XI forwards from two lines 
extending along their disc articular surfaces Rl and R2. Their anterior A atrd posterior P 
vertebral ligaments are right. The raehidian nerve H emerges within .he foraminal space U. 
The upper El and lower E2 spine apophysis are also shown. 

In Figure 2, there is a scheme of two adjacent vertebrae VI and V2 with its 
intervertebral disc D, depicting a disc degenetative disease and the approach of bom vertebrae 
VI and V2 and the subluxation of the articular apophysis Fl and F2. The subluxation of the 
articular facets modifies the size of the foramina U. The area named foramina U is a space 
defined by several anatomic elements. By the front side, mere is the tear edge of the 
intervertebral disc D and the rear par, of the upper vertebra VI, which continues backwards m 
a curve O ending in the upper articular apophysis Fl, rear limit of the foramina U. Below the 
articular apophysis F2, it fotms its lower limit In view of said degenerative phenomenon, the 
tower articular apophysis F2 is projected penetrating into the foraminal space U. The same is 
done by tire intervertebral disc D, which is enlarge* and is projected into tire foraminal space. 
I„ tins way, the foraminal space U is reduced and the raehidian nerve H emerges from tire 
foraminal tunnel U, trapped in its emergence spine place. 

k the same Figure 2, a scheme is shown depicting two adjacent vertebral bodies VI 
and V2 with tine intervertebral disc D deteriorated, thereby causing the approach of their 
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ver.eb.ul pla.es Rl and R2 and ft. tatty of*. anterior A and pos.erior P vertebra! ligaments. 
Said vertebra! bodies have lost their norma, retationship and Ore angle X2 open forwards has 
been rednced. In this way, the de.eriora.ion of several intervertebral discs, as noted in the 
vertebra! degenerative disease, eauses a stabilize.™ of .he normal lumbar spine cnrt.ab.re by 
the reduction of the angles between the vertebrae. 

The osteotomy herein proposed produces a decompression of the rachidian nerve H by 
means of the resection of the articular apophys* F2 of the lower vertebra V2 and me 
resection of disc D, thereby enlarging the foramina U space and releasing the rachidian nerve 
H. Said nerve decompression is necessary to relief and eliminate the pain caused by the 
sus.ai„ed compression of the nerve as a consequence of me deformity caused by the 

degenerative disc disease. 

,, is a further object of the osteotomy, as part of the surgical technique, ,o correct the 
flattening deformity of the vertebral column to recover the normal spine curvature. 
Therefore, it is necessary to remove part of the posterior bone elements by means of the 
os.eo.omy, otherwise the rear edges of the vertebral bodies wou.d no, been able to be 
approached due to the interference of said parts. The osteotomy comprises me resection of 
part of me so called neural are. Thia is the posterior part of the vertebra, wherein more 
preciselythe osteotomy comprises articular apophysis offlte adjacent vertebrae and part of 
the spinal apophysis. 

Once the osteotomy bones have been removed, the dura mate, tube and the rachidian 
nerves may be seen. The rachidian nerves move towards the center enabling to see Are 
intervertebral disc. The content of the mtervertebra. disc is emptied and an exhaustive 
cleaning of the soft disc and cartflaginous tissue is performed, wi.h which the vertebral 
surfaces are prepared to receive the implant. 
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The firs, part of the correction is obtained with the expansion of the disc space by 
seating the vertebra, bodies in the disc space. The second step of the technione consists in 
p,aci„g an imp- which maintains separated on.y the anterior part of said vertebra, bodies 
and the third step of this technique consists in approaching the posterior edges of the vertebral 
bodies and the edges of the osteotomy performed on the nenral arc. 

SimuUaneously, the contact of the vertebta, bodies occur. The closing of the 
osteotomy and the approach of the posterior vertebra, bodies no each other is carried out by 
,he action of different Wes of osteosynthesis materials known and frequent in the 
orthopaedic surgery, which are placed outside the vertebrae. 

The use of stabilization systems genericaUy named of pedicular screws is preferred. 
Said systems enable to place W o screws outside the vertebrae, penetrating into mem, each 
sew through each of me vertebrae sides, penetrating into me straenne named pedicle. Said 
SCK ws font, a firm ^asp in me vertebra, body and on tine one hand the screws of one side of 
the spine join together and on the other hand the screws of me other side of.be spine join 
together. Said screws ate joined .0 bars or ptos in which tiney may be definitely fixed. 
Before fixation of me screws in the bars or plates, i. is necessary .o produce a compression 
force between me sckws of me upper vertebra and titose of me ,ower vertebra. This .as. 
action defines fine Cosing of tine os.eo.omy in me posterior part, me comae, between the 
posterior vertebra, edges and the compassion of me imp,an. p,aced between the vertebrae. ,n 
this way, me step of mechanical correction of the spine is finished. 

Preferred embodiment 

Surgical intervention. In me surgical technique .o he used widt an intervention 
posterior to .he spine, it is necessary <o expose a. ,eas. .wo adjaeen. vertebrae, which in .heir 
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poster aspect .us, remain exposed to a ,e„gto no .esse, than the distance between toetr 
« apophysis I and -tor* up ,o fte ends of the same — e apophysis .. 

to Figure 3, the osteotomy of me upper vertebra V, is performed on the articular 
apophysis F, and toe sptoe apophysis El if it is necessary according to the deformity of me 
tattcfoHowngthe line L-L skimming the lower edge ofthe upper vertebra V,. The 
osteotomy oftoe lower vertebra is carried on, on toe lower articular apophysis F2andtoe 

vertebra V2. 

to Figure 4, the scheme view of the posterior par, of me vertebrae shows toe cutting 
, ine L-L of the upper vertebra V 1 and toe cutting tote N-N of toe tower vertebra V2. to view 
of toe fact tha, toe .toes sktorming the adjacentends of toe vertebra, bodies L-L of toe upper 

carried out through toe posterior par, of toe vertebra, column. The resort toa, shnpliftes toe 
s^ca. menntoue consists in performing toe osreotomy under toe guide of anatomtc Cements 
aasay iden,if,able in toe sur^aUy exposed fteld. to toe vertebra VI. me Une L-L coincides 
wito toe upper edges of toe articular apophysis F2 of toe .ower vertebra V2. For toe 
osctotomy of the tower vertebra V2, toe skimming «ne N-N is taken as a Unto to toe points 
N1 and N2. Said points are easy to he anatomic* defined since they are toe union pom. of 
toe upper part of toe transverse apophysis, on toe onehandand toe tower articuiar apophysts 
F2 totoisway.toeuppervertebraV, 

tower arttcutor apophysis F2 and part o toe spina, apophysis E3. to tois way, once toe 
osteotomy hasbeen finished, toe bone toa, has been cut is removcCand when removing 
opper articutor apophysis F2 of toe tower vertebra V2, toe anatomica, part penetmttng m,o 
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to fo^inal space U and compressing to rachidian nerve H is removed. Then, w«h me 
rem0 val of me ,n,ervertebra. disc D, me decompression of me rachidian nerve H is complced 

as described in detail below. 

„ is ten necessary to make a second wedge-shape cot in to lateral aspect of the 
,„wer spina, apophysis E2, beginning in its end closes, ,0 the vertebra! body wherein the 
vertex of said angle will be placed, as indicared in Fignre 3. The degree of said angle C 
between both cms (cnt of E, on line L-L and me cn. on me spinal apophysis E2) is similar .o 
*. correction angle to, to vertebra, body VI and V2 will have. The ream, appears in to 
scheme of Fignre 5, where M, and M2 are to snrfaces remaining after to osteotomies of to 
upper and lower articular apophysis Fl and F2; Z> and Z 2 are to remaining surfaces of to 

spinal apophysis Fl and F2, and wherein R defies to emptied intervertebral disc. 

P re ferah,y,toos,eo,omya„glem te la,e ra .aspec,wi,lbeof29"a,tobeginningof 

fc surgtca, in,erve„,ion since i, is to minimum eorrection achieved win, to insertion of a 
smaller implan,. If an unplan, for a greater correcuon degree is used during to in,erven,io„, 
said os.eo.omy mns. have to same degree as to imp- » be osed. In mis way, when 
approaching to vertebra, bodies V. and V2 in .heir posterior part, tore are no interferences 
by me removed vertebra, bone, ,. should be poimed on. to, to ostomy performed in to 
way always maintains a foramina, space e,ually broad for to rachidian nerve ,o pass through 
because to os.eo.omy angle is loealed behind to foramina and, consequently, whichever to 

req uired correcion angle, for to range proposed, „ does no, significantly influence on to 

final size of the foramina and its relationship with to rachidian nerve. 

Oncetoosteotomyoftoposterior part of to vertebrae has been com P .e,ed and the 

bone removed, to bone removed is hep, for bone grefts necessary to be placed in to 

intervertebral space and in to posterior parts of to osteotomy. 
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After removal of the osteotomy bones, fte dura mater tube and the rachidian nerve 
m ay be directly seen, as indicated in Figure 6, wherein fte raebidian nerves H emerge from 
fte centra, dura mater tube DM. fn Figure 6A, a detai, of fte re.auonship between fte dura 
mat er tube DM and fte raehidian nerves H partial,, covering fte intervertebral disc D ,s 
sh „w» Said rachidian nerves a* moved towards fte eenter, from one side a, a time, so that 
fte intervertebral disc D may be seen. After exposing the posterior par, of fte intervertebral 
dlsc D, a window is carved thereon by means of a variety of known tools and Us content is 

e.eaningthe vertebra, end cartilage through fte same windows carved inthe imervertebral 
ft s c. After an exhaustive cleaning of fte soft dise and cartilaginous tissue of fte vertebra, 
p ,a,es, different known tools are introduced by said windows to separate the adjacent 
vertebrae in a delicate and progressive way. Once fte maximum separation has been 
achieved in accordance with fte previous estimation, enough space between the vertebra, 
bodies has been obtained to insert the predetermined implant. 

fc^tTistaken by its posterior part with an accessory ,00, suitable for itshandling, 
it is introduced through one of fte carved windows until they are placed in fte reared 

M of the lower vertebra V2. Implant T may be held by means of a threaded insfrumen, 
pl aced in opening S (See Figure S) on fte vertex face and 1, is placed with its face 9 forwards. 
,„ ft, s way, implant T remains separating vertebrae V 1 and V2 a, fte prede.erm.ned distance 

cavity m .his posirion of fte implan. T, 1, sepam.es with its base both vertebra, bodies in ,.s 
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as shown in Figure 9A (Top view) and 9B (line cut B-B). 

After having placed me implant bone grafts are placed between said implants filling 

the free places of the intervertebral disc. 

PUcementof other externa, meansof vertebra, fixation. Pedicular screwsS, and S2 
ofcoremonuse un the art of vertebrae fixator are placed in both vertebrae V, and V2 

respectively, as shown in Figure 7. 

to Figure .0, dtere is a scheme of me way in which by me concentric pressure exerted 
on ,he pCiculnr screws , and S2 of the upper and lower vertebrae V and V2, .he Cosingof 
.hedisespaoelsob^edin^posteriorpartdue.omefae.ma.theimp.an.Theepsme 

vertebrae separated in their anterior parts. Said closing between vertebrae V, and V2 
defines the support of surfaces Rl and R2 on surfaces 6 and 7 of imp- T, wherein me 
upper fins penehate into a vertebra, surface Rl and the ,ower fins penetrate into another 
vertebra, surface R2. to mis way, when me vertebrae approach in their posterior parts, they 
a,so contact me hone surfaees Z, and Z2 and me implants T are mapped between vertebrae 
V,andV2. Theimp,an,sT ho,d vertebrae V, and V2 and both vertebral pU.es form an 
angte X3 determined by me triangular shape of the implant T. The screws SI and S2 are 
fixe, in thebarsorpla.es of common use G, and the assemmy is immobilized with nuts. 

This action determines me elosmg of me intervertebra! space on,y in its posterior part, 
S1 „ce the rnsplams prevent me anterior edges of the vertebra, bodies from approaching. The 
Coring of me posterior osteotomy oeenrs simultaneously with the contact of the postenor 
edges of the vertebral bodies. In this way, the mtpUnts serving as support between the 
vertebral bodies, adapting their sides to the ends of the vertebrae, are .rapped. 
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This continuity between vertebrae and implants create the support necessary for the 
My weigh, .oad. Likewise, in view of .heir triangula, shape and the posterior dosing of the 
vertebra, bodies, these unplants avoid Uteir migration ,o the posterior are, Moreover, the 
presence of Ens in ft. implant rides offer anofter anchor means of the imp.an, when 

penetrating into the vertebral bone. 

The intervention is finish* with the placemen, of bone grafts in Ore union a«a of the 

R between imp,an,s T, imntediatdy after ,he placemen, thereof or in ,he external parts of the 
spine in a known way as well as within the hollow volume of ,he implant 
| n t^ r yprtPhral implant 
(<New text) 

The impUn, described below has certain differences over the implan, described in «he priority 
document, owing to .he various cons.mc.ive tea* cartied on. in order to achieve the final 
product. 

The above— ed no—ding, satd differences "may be considered as described and 
taught" in the priority document. 

A „ew set of drawings. Fig. A, is added ro exentphfy the intplan, after having worked over it. 

imp ,a„, having a "fish-like" shape or a "curved water-drop" shape. A Uteral view of the 
impl a„, is represented in Figure A6 showing an isosceles ttapezoid which ,on g er base la a 
semicircumference. 

A pta view of the imp.ant is represented in Figure A5 showing a rectangle .hat has been 
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vi ew of the hnplan, and Figure A3 of U,e imp.an.are use*. to show the front or head of the 
tap-, a pyramidal form of wa„s that a. curved and off-center rowards a side of ft. 
imp ,a„t. The ofi,cen,er ,oca«ion is usefc, no, ,0 ham, the surfaces of the vertebra. pia.es, 
sin ce in that area the structure of .he disca, cavity imiu.es .he shape of biconvex .ens. 

more bo.es .0 increase the amoun, of os.eosynd.esis materia, .o be piaced bcween the 
vertebra, plates. .* vertex includes a „„g-shaped tunne, as a means ,0 piace supporting tools 
for the insertion of the implant. 

The "fins" or protuberances or teeth in the top and bottom faces have been sUghUy modified. 
How, its shape is no, jus, a „gh,-a„ gl ed ufangie bu, said uiangle has been cuved and pointed 
in . way sin* to a "sea-wave" thus maximizing the stabUity of me device since me s,ipp.ng 

agai „ s , the top and bottom faces. The proportions of the mtpfan, have also been modified 
according ,o me vertex, whtch no longer has me characteristic "fish ana, fin-hxe shape" but ,, 
includes its corresponding pointed protuberances. 

Tne top and bouom faces confining ,be promberances are me faces that wiU remam 
in contact with the vertebra, pia.es. The ang,e between said faces determhtes the intended 
angular correction achieved by means of the insertion of said Unpian.. 

With regart, to the angular correction, the smaller implant has a 8 mm base, wtth 

upper areas of the lumbar zone. 
(End of newtext>) 
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Preferred embodiment as desribed in the original priority application 

The intervertebral implant of this invention is illustrated in Figures 8 to 11. It has a 
triangular configuration if a eross section rs made tending to an isosceles Mangle, which two 
bigger sides 6 and 7 are supported on the vertebral surfaces. The vertex ends with two 
rriangular projections 4, one of the is the upper one and the other, me lower one, with an 
orientation almost perpendicular to the vertebral surface, A more exact description may state 
tha. a lateral cross section would show a fish-shape with several upper and lower fins in its 
body and an ana. fin comprising two aligner) and opposite fins. A lateral or posterior cur will 
have a rectangular shape as well as a top or bottom view. 

The longest sides determine the correction angle drat will be obtained with the implant 

insertion between the two vertebrae. 

in the region opposite the vertex, tire implant includes one or two big holes through 
which the bone materia, or an equivalent materia, thereof is inserted to favor tire bone fusion. 
The protuberances on the upper and lower surfaces ("furs") serve as a fixation means of tire 

implant to the vertebral plates, thereby acting as a fixation means, to avoid tire displacement 

of the implant. 

The material with which tire implant is constructed may be any material suitable for its 
purpose, as described and analyzed in the prior art, such as metal, differen, alloys and 

compounds available in the market. 

The implants may be 20mm long and they may have a 10 mm minimum heigh, in 
their base to obtain a 20° correction. Iftheyhada 15mm base, there would bea47° 
correction. A variety of implants will be available to apply according to the desired 
correction. 
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Additionally, .he fins may be saw-shaped for a beuer fixation .0 the vertebra, surface 

and its communicauon so rha, the vertebral fusion be favored. 

Likewise, a threaded tunne, is provided in ft. lateral, anterior or posterior part of the 
taplantameansforplacingthe supporting instrument to pface the implant in the 

bone materia, and its communication with the above.ommen.ed beneficia, effects. 

Figure nisa„ob 1 i q ueview„fmemtp.an t .I Kl en g mis»o.grea,ertha»20mmand 

irsminimum heigh. i s of.0 mm. haa a rounded anterior base 9 and i.s body 5 ends in a 
p^rior vertex. On the supporting srde 6, .here ate fins 1, 2 and 3 and o„ the supporting stde 
7 tere are a set of fins U, .2 and 13, opposite to the ones of the supporting srde 6. A 
te aded tunne, 8 begins in a hole in the posterior part of hnplan, T as may be seen in Figure 
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Figure 12 is a top view of the mentioned implant. 

F igureS ,3 and .4 show implant W being a variant of implant T, which is the salable 

width has a maximum of 30mm. It also has a .breaded hole Q for the placemen, of an 

instrument J of Figure 14. 

»,a„ .mh^imr- MB BBSgB Invention 

Among the possible variants of me method of this invention, i. must he considered 

disc space for the i nsertio»ofaconsiderab,eamoun.ofbo„egm«s. Tbebenefitofdua 
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same 
a 



variant womd consist in a greater amount of bone mass for a rapid fnsion between the 
vertebral bodies. 

Another embodiment of this invention consists to placing the implant T using the 
posterior intervention, through an opening to the more iatera, space disc. Consequent,,, 
iesser separation of nervous tissue is required. This embodrmen, is possible because the 
previous osteotomy provides enough space ,o choose the mos, convenient insertion path of 
the implant T according to the surgical habit or to the particular case. The insertion path of 
hnpiants in me intervertebral space may cons, S ts either to following direetty an orientation 
from the back forwards by the posterior part of me disc space or by a more lateral path 
penetrating from a more lateral point, thus signifcantly avoiding the separation of me nervous 
tiss „e. This must be tahen into consideration in cases of reoperation, wherein the dissection 
„f the rachidian nerves for their separation is difficult due to the previous cicatrization 
hereon, where me possibilities of complications related to saidcause increase, or if any 

nerve, In mis cases, the possibility of selection during the surgical intervention of the 
piacement path of the implant is significantly useful. The surgeon may then choose the 
ptacementoftwo implantsTas above-described or me ptocemen. of an implant T using the 
S ame path, penetrating into the posterior intervertebra! space from tire right or the .eft side, or 
using the same surgical intervention path to place two implants T penetrating into the 
intervertebral space more UteraUy, or with the same lateral penetmtion point, the surgeon may 
ehoose between placing one implant from the right side or fiom the I* side, to mis way, toe 
surg eo„ wiU have six options of toe technique application, with the placement of toe same 
implant T to achieve an identical correction. 
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Auotor embodimen, is to insertion of to implan, by a M surgical pad, This 
varian, reunites a surgical —on from behind to periloneum, to. is .o say without 

of te vertebra, disc and to milage of to vertebrae ends. The same s«eps are fonowed 

position with an insmrnren, ho.ding to inrplan. by its la«era, aspec, (Fig. 15). Once to 
^an.basbeenposi.ionedseparntingtovertebraebyi.an.etiorparr.totonewings.p 

eontinues with an osreoronry in to posterior par, of to vertebrae, to be earned on, toongh a 
poaerio, indention pad,. .» mis case, i, is possible ,o mate ,wo inierventions 
simultaneous* to ,a.era, and to posterior ones, h, which ease to osteotomy, to placemen, 
oftopedienlar screws and to Cosing toreofadjnsting to pedienla, screw system* 

performed in the posterior intervention. 

AUhongh dtis embodiment implies ,wo snrgiea. interventions, to » one toongh a 
te ^ p ad,bemndd,«pe ri «andd 1 e 8 eeondonem ro ugh*epo^orpa I ,oftospto, 

ittos „nmerousadvanUge S intoeaseswhe re eorree,ionisneeessa W intohigh,nmbard, S e 

of to disc space toongh a pos,erior pa,h since i, wonld be necessary ,o move to medulla, 
which implies serious consequences. 

Therefore, in those levels of to vertebral column, no operations can be made on to 
imervertebra, dise toongh a pos,erior pa,h and, conseouendy, i, is preferred to ae, when 
necessary toongh otor pato. The mentioned vartan, enables to angle cortection by placng 
an implan, W toongh a la,eral path and an os,eo,omy toongh to posterior pad,, so rha, „ ,s 
no, necessary ,o handle to medulla for to proposed intervention. This vartan, should be 
eonaider* for those cases which need corrections in regions such as to .horaeolumbar 
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region. It is a region with consider** Seonen. residual deformities, frae«ure sequels, owing 
,„ toe toe, tot it is a region where there exists a transition between a region having greater 
srabimy, such as the droraeio, for the presence of the thoracic cavity and the lumbar region 
having a tor mechanical stability. The second reason is the transition area between me 
tombar lordosis curvature, which is concave, continuing with the dorsal kyphosis, which is 
convex. A vertebral injury causing a vertebral wedging in that area produces a very 
significant distortion in the lateral alignment of me spine, thereby causing an unbalancing 
senue! for bipedestation and pain. Most methods resort to other spine regions to solve mis 
problemby means of osteotomies in other levels wherethere is no medulla, for examplethe 
tow lumbar region, bur a, the expense of violating a healthy region. The merhod herein 
proposed may be used in the same level where there exists a deformity and it also enables 
restoration of toe harmed spine harmony, without removing toe harmed vertebrae and only 

using intervertebral spaces. 

Moreover, this method may be competed by placing other means for toe mechanical 
«„„ between vertebrae using toe tateral retro peritonea, path, such as toe screws inserted in 
each of the adjacent vertebrae joined by means of bars. 
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